
(11) Publication number 11025626 A 



Generated Document 



PATENT ABSTRACTS OF JAPAN 



(21) Application number 09171849 

(22) Application date: 27.06.97 



(51) Intl. CI.:G11B 21/12 G11B 19/12 G11B 21/02 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated 
contracting states: 



29.01.99 



(71) Applicant INTERNATL BUSINESS MACH CORP 

<IBM> 

(72) Inventor YONEDA 1SAO 

UCHDKE HIROSHI 
UENO SHIN JI 
OGASAWARA KENJI 
AOK1 YOSHIHIKO 
SAI FUMINORI 

(74) Representative: 



(54) DISK DRIVE DEVICE. 
LOAD/UNLOAD DEVICE AND 
rTS CONTROL METHOD 

(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide a disk drive device, a 
load/unload device and its control 
method performing stable speed 
control and improving reliability in 
data. 

SOLUTION: The disk drive device 
10 is provided with a VCM(voice coil 
motor) spindle driver 12 rotation 
driving a disk 1 1, a magnetic head 
1 3, an actuator mechanism 1 4 
moving a head slider having the 
magnetic head 1 3 over the magnetic 
disk 1 1 surface and to a retreat 
-position, a lamp block 1 5 and a 
*<5£>U/HDC (hard disk controller) 16 
controlling a speed of an actuator, 
controlling calibration detecting 
offset and dynamic range of an AD 
(analog/digital) converter prior to 
this speed control and controlling 
operation such as read -out/ write- 
in, etc., of data for the disk 11. 
Then, the device 10 increases a 
rectangular current value applied to 
a voice coil while successively 
changing a code, and measures the 
offset from the value of the AD 
converter at every current value, 
and decides it is a nonlinear area 
when a difference between the 
expected value and the measured 
value of the AD converter becomes 
a prescribed value or above to 
measure the dynamic range. 
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[0 0 3 0] **WOD— H • 7-sn—Y<&&®mnJ5 

7*-<**ttfa&*g#£»u7*-*©ii*ffiL/» 

a Jt - * £ «fc 5 sib L T fESJ£#± t D - K L $ fc It 
■££A»6:p>d— K-rsa— h ... 7>n— K»f^*^3 

****fc*&r*AD*ilt*8ti:x ADgE&;*ftfei£ 

fs msE ii * iwjsw ^ t u 1 7 £ a jc — # © * 

>D-K^g©$J^75^T-fc^T^ ST, 3-T;v©Sfi 
tfSSo i: t ©ka ;wDJStttt*»c/t5 4 5 

«fc ? c^jse^fife^^ v^ek©-'^7 >^©ga*2(3jsij 

U ^£'^>;*£&^fc£li/3f^7>.X©4Iftic& 
Jl £ & # ?> tf-f * 3 -f ;i/ fc Blip r -S&JEmSft 

mzm-PL, smgtffl«t©AD^j6^s<D{i*>e,^-7-fe 

y h iSfl^-TS £ &maSHI§©ADg&-3MS© 
[0 0 3 1] 

[^6W©*ifi©JBSI] *«WCS5f^ K5-f r« 

[ 0 0 3 2 ] * 1 (ommmm 

a 1 «*«^©m 1 (Dnufcrntzmzy* * * $ y?4 •? 

[0 0 3 3] HlCJfeWC, t^** F7-f7Ml 0 

tfVCM*£> YfrY?4 m 2, t*-* 1 1 c^- 
^cire^ajL/^t&^fcfTd&w©^^':' K 1 3. 

wzmttiTz** ') y\^-->a ymmRif. tm**i 
1 fcttL^-^wis^aj L/m%)kfrmv>mw$:UMt 



Z> C PU/Vw Ktm > h D — 7 (Hard Disk Co 

ntroller : HDC) 1 S d©^** 

l«W±JS!Cn-FU *fc»fW*Jt©Hlfc'\y 
^^Sf^i'i l«ffi±S^?>iiigeBt:7>n-h- 

[0 0 3 4] 7^** 1 Hi, K;i/*-*©n- 

•f^SllOtfS^tt^stg, *t:>h*;i/^-*© 

7^-f 1 lcaffilcli, T'-^isgHS^ns^-^^ 
•9■-^7 ^ -^#^ii)|BS^^^TV^S■lr-*^h 

1 lttlttifctta«45t»tt$tl.T^S 0 

[0 0 3 5] vcM^tr> KM«7-f;u 2li, 7 s 4 z. 

[0 0 3 6] T^^oLi-^^ffii 4(i, -.<y K . -y-^ 

^^nt7-A i 8, 7-a i s iisnisis-r.sjP'f ^ 

n-f^-^ (VCM) 19^t3. Sfe, 
■<)\s=£—9 (VCM) 19lt E^U^VWCMffiSSIl 

[0 0 3 7] SSg.'sy H 1 3 4^-T5-^f K^5-f 

^tlftfCPU/HDC 1 6t:A^$tLx 

tt, VCM*t> K;i/K7^A1 2 F"3a5©3Si€mE«a 
08SiC«k»3^m$tlfcjtSmjE (*) #CPU/HDC. 
1 6tX7J^n5. 

[0 0 3 8] 5>7-7D^15li ( 7=-f*£ 1 1 CD 
J8t©7>7 (RAMP) 7>7-Ctt, x -f^ 

^i i©^geicN>j/ H^^-f ^AJgML^^^afc*} 

[0 0 3 9] C P U/HD C 1 6 li x 7i?f a i-^ 

3>mm^ y ff^ cput, 7 s -f^^ i lt^ir-i'o 

^iHL/#§a^©|&^4»Je8l-r5HDCi:> <as 

« tB f§ # ± IB is» s m e « © «i m m # * « « -r s jg in 

«)BB^Ie]B|, 7tD7-f.(v?M|g (AD 
C) Mr-f ->'^;i/ • 7i-utrg.&$g (D AC) WS^E 
y a -;uft L tz®0t t ii o T ^ 5 . 
I004 0JHC, CPU/HDCHI^ ^t'J7V 
-•>3 >^Sfi : dfc«>©[IlB§g8i: IT, 

^o-rm&»2 1. mnm8t&& 2 2 . &nn-gg2 
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[0 0 4 1 ] CPU/HD C16li s t^K7 

ffi 1 4©*>f *n-r;n 9 £SIMtfK«flEU 7-A1 

afcies?*, ^ ^^-r** i loan 

-f t-jsb i o vmtt* mta? sist, t-a i 8 sk® 
iaci&re£M£L&? s <r i ia®©±^£^ 

» K^-f^D-J* Sfcfc^s, *"© 

K 1 3 C<fc$§g*&|=ft*;-i>--tf:r-*£g-3 

[0 04 2] JilT, ±j2B©«fc 3 KHMSSftfef** * * H 

i ooift^^ift^^-s^, sr. *s8n§©g 

*S?J^% ;£ ^ C o iE-^ 3 o 
[0 04 3] Ti'faz-^i^^r^^D-h-StfT 

x. vcMa-r ^PM«s:^raa!j8«ffi*a!jB«fiE*ffl 

IH«St:<t DtftfflU tftttLfettjB«£E*AD3Wt— * 
[0 0 4 4] S2i±±fBVCMSgttC^^-r-5CPU^ 

6 © d a c m,ti t ±12 a d a > ; t- ^ ©« fc © mm & ^ 

©JS^M, ♦ ttADa W?-*©f|8jfa, _ (jggg) , 4 
■£*l£>©<Ii!)»*> Jliii;**l,fcAD:3>^— ^©±^1S, • 
l±m%.2ti&*7-by hm> *ttAD=i>./t-*©TIR 

[0 0 4 5] E2K^f<k5£. V CMmgti: AD3 > 
^•?-^©<l©^t4«, ^•5ffi©^7-fe^ h%ft1b&zm 
Zft^tzimBfi&X-$>Z&. ♦BlC^-rJ:3JCAD3> 
® ±Htt£VTIBttj&&tt$IIBg«* i: ^ T V^ 

5. 

[0 0 4 6] *>r±* 6 

& to *> v c Mmss t a d 3 > a-* ©<i© mmammm 

^fctfefcl-f 3** 'J7U->3 >MfflI$?T9 

^OD-K^^J&fj©7>7-±T-'© + ^ 
U 7l/->3 >M»*ffd 

[0 0 4 7] WTv * + 'J 7I/-/3 >fM&tfi&9&3 
[0 0 4 8 ] 03I4D- h^©7^fai-^fflMSI 



*ttc^rj;d*«aE4Biinir*auKfHaitfli4. c© 

[0 0 4 9] L*>U tt*«Ttt, H2iC^1-«tt®M 

*s2&fe«8J&*&l! % 1-%to*,^>f^5 

7<Lfc^*ifmBStfC©Si5H$S^.Ti6f^S^-^J;-5 

immm®x-<D&mfflW(Dmtt*i7 5 t v ?M**iinp 

[0 0 5 0] *»Wtt±ffitt»**«fc|g» 1 rS&»» 

*«50L'TV^JiK % H3 56j^k:^-j-«t3 5femffi*gjio-r 
[0 0 5 1 ] « N SSE©^ (fitt) 

mtismvx^zztizmsL, nna*****.** 

[0 0 5 2] H4tt*+Uri/-^a>itiovCM«« 

[0 0 5 3] (l)«»fc»3fc«WH*»ttft-j£fifiav 
CM3-f ;UCjSU, C©^©AD3J>/^— ^©fil^gg 
tr. 

[0 0 5 4] (2)Jg«^F^*^^«:AJe ) vCM33-f;ut: 
6tAD3>^-^©fasffi«UT^<. ^smgtfiic: 

fcto^mssfittt-ra ad d >yt— ^©fi©^b^$* 

«K S^^5SE{£tA J -b'D©^©AD3>/^-^©<l s ^-jg; 

[0 0 5 5] (3)tfgU «*k*7-fey hiP6tf»$n 
Sffl^lii:l|gl©ADzj>>»x— fKomtifi, ftZt^j 

* mmt wijd u femgtn t * ©b$© a d 3 ©fa 

IS* 04 (B) tC^I-^dJd, a*S7-7^fig|0b^;u, 
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[0 0 5 6 ] (4)tt9*«*fc#&#«««fc»LTS 

mSK^CD A D 3 > * CD^ft £ «0«r S C k #T- § 
5o l*tf.^T> 04 (B) C^tia&ftWb^Ptf 

[0 0 5 8] El 5. H7;ftlFBI9H:±ffi*ir 
"To 

[0 0 5 9 ] *7DHiCPU/HDCl 6lCJ:5D~ 

[0 0 6 0] B5C^T, — 

8Mb (=0) tSo SI op e = 0, 

s e t = 0 N 

^Xg&ffi l^;UAD_s a t _p = 0 (H8#RR) > 
v-f ^^gg«lb^;i/AD_s a t_m = 0, 
^7^A|r|CDAD3 *CDaaEfitAD_p = 0> 

77^Sf^0AD3WW© lofu©<IAD__p 1 = 
0, 

:7^;*;5[r]G0AD3>^— ^©2omj©<iAD_p 2 = 
0, 

T-f :t-;*7*!S|CDAD;i Wt— ^<Z>mffifflAD_m= 0, 
V-f j-Xj5fo<DAT>zi>^—*(D 1 ofuCD<lAD_m 1 
= 0. 

v-f t^J|S]C!)ADD W*— 2 -3|u©(IAD_m 2 
= 0, 

^^t»?>tlfcCh4^t77^o f f s e t_d o 
n e ? = 0. 

±I3AD_pl N AD_p2, AD m 1 XZFAD m 

2(i, Jg<3EffiAD_p. AD_ro<D3§£<ST-$>b, AD 



tt, ADa>ys-^(l5:2-3^f#fe^^T*a<«>S<k5 
7^o f f s e t_d o n e\itp&#3j(&> 

[0 0 6 1 ] ifclrVC, 7f^STl 2TVCM3^jl/ 
C9J0-r»JBI!l«*I*«»Bfl5ra (I = I_in 

t) o ihu i = o*6t-* 

zmz&oizLT^Zo umbo 4 (a) <Dm& 

ttS^I = 0*6)©S!I^^PS^«3CWfc:3SbTV^5tf. c 

[0062] ^fy7ST13-^r^STl 5 T 
l±, ^^^*lR|CDAD3>^t— ^(3Dgg^BH!5 fcffV^ £ 
fiSU Xr^7ST 1 7-7f^7ST 1 97?7^ft^ 
* [p] © A D 3 > ; t- 9 <D H^ffi t) 4 fr do 

[0 0 6 3] -r&fo*> x ^Ty7STl 3T-CPU/H 
DC 1 6fr?> VCM* tf> K;i/K7^ 1 2JCBrS0V. 
CMmSS^tBAb (DACout) > ^r^rSTn 

^Mema^aiHiK^j: o^ai^nfcisemffoAD^ 

*<2fS£M^ (RerdAD) s ClCDfflSr^^ 

ffl3AD{fih UTtSW-r^ (AD p = AD) 0 CCT% 

D ACout i:AD«6i:©H««\ m 6 Jc^-T J: -5 fc* 
©T-fcSo 06 (a) fc*5tt*«««tt©M#tt* ifc 

[0 0 6 4] |5tl^t, 7fyrST15tAD3 
>^^—^©li^*^i^^-ra Che c kAD;i/-f> 
®M (E7T-^i£-TS) * J fTV>. ^f^7ST 1 6fi 
*«t7^t7«CR«**5 (I=-I) e 

[0 0 6 5 ] #^T% 7r^7ST 1 7ti6 l:*t<t 

^4v>f :^*«£«*&VCM«SE*lti*L (DAC 
out) , ^f^7STl 8Tia^m£ECDADn 
*©tt*Sc*fr (RerdAD) , Z. ©li$7-f 7 u j*'E0 A 

Dli:LT)S»tS (AD m = AD ) 0 

[0 0 6 6 ] #^Tn ^7^7*81 1 9fAD3>^- 
^OSc^S^y^-J-* Che c kAD;i/— f->ffl3I 
(07^^2tS) £*tV^ ^r^7ST 2 0 £itt?o 
[ 0 0 6 7] ±i3X7^:rST 1 5OTST 1 9<Z)Ch 
eckADffiSli, mffiO??^ («tt) ££*fc#*>)l 

[ 0 0 6 8] 7t^7ST2 O-^^^^S T 2 3 T 
(i. t7tv FkftSfjiSof f setS$»5, S 

2 0T*4 3 ^^3c«)6n^Ci:$^-r7 
7^0 f f s e t_d o n e #j£T £>*XTO£# (of 
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f s e t_d o ne = 1 ?) fc^y^u 77^of 
f s e t_done#£oT^3i;gttgtK4'£A s f§e> 

T 2 4 tJttt. 

[0069] 75^of fs . t_d oneM^T^ 
fcv^fcSHU t 2 lT-SS£©&**fit I I | # 

/9r^fi£I_o f f s e 1; _v a 1 V^g&fcfiJ 
»JU I I I > I_o f f s e t_va 1 ©£§&<£.& 
#*Hl^i6T*4J;s|iJBf U7fy7ST2 2 fcstt*. 

I I I #/?f^<a i_o f f s e t_v a ISSifet 

of f set= (AD p + AD 

slope= (AD_p-AD_ 
fAttAD3Wt-^tt*2-3jftlf»fc^Tf 
^^ifejRtoi^JDoyfe/S, 77^o f f s e t_d o 

[0 0 7 2] JfcV»Tf % ^j»rST 2 3"C*7-fe»>* 
»6tlTV^4Ct4^t77^set offset, 
done f 1 agSfitt (set offset_ 
done f 1 a £ = 1 ) ^7y7ST2 4 CiStr« 

[0 0 7 3] ^t?7ST2 4Ttt, ADtt7jr75« 
-htSUpdate AD valueiJi (@9t- 

(I = ~ I) , ^rv7ST2 6Tm«tffl$liSDL 
fe#©miS I £*fLTJ&3£fr-5 fc»tmSE I fc^f 
'JpObLT (I = I + I_step) 7>f 5>7ST2 
7tCit?? 0 

[0 0 7 4] 7.Ty7ST2 7 T-m«E I tfmS 

©M*fit£jg;S.;fcip> (I>I_nax*) 3 £ «J5'J 
b. I > I_max©i:|ii:*7-by t^XZFMt #$8S 
TSfe£flKU-T:*:7D-«D«l3I*|*jU ISI_ma 

xtDiittt^^^T's t i 3 \zm^T±Mzmmzm?)& 

To 

[0 0 7 5] H7tt±ISChe ckADSHiiSfftS 

f7STl 5W7f-y7-STl 9 t^TSI *> jL&m 

[0 0 7 6] *1\ 7.T97-ST3 lfWfft^ 
t-i:5fvt77^o f f s e t_done#4te>li 
T^-oiP (of f set_done = l?) 

77^of f set_donetfaoTV^Ht| 
<i £> tit ttfc § t- 5 6 felTCiaaitefi 1 

t> r *v > *m j r s . 

[0 0 7 7] 77yoffset_done*si- 3 tU 
5tll^r'77ST3 2T-ftgl: < t!)DACout t 
»nAD3>M-^CDIiiAD_expec t 

7ry7S T 3 3TAD3 W?-*©|?iHlAD i: 
,1B^flAD_e x p e c t tfr6AD3>M-^®^ 



06 (a) Trt±mSftI = O^4 > SIS4HJ&r20!IS:^L 
fctf, -ixt E6rffi.fi ©fit, 0>J;L«E16 (a) ©3® 

[0 0 7 0] 7i7-;7ST2 2m #5$ (1) £tf 
(2) IC^TMoffsetMli| s lope$ 

st»rs. -©sf-ectti^ftenfc^of f 

[0 0 7 1] 

_m) /2 ... ( i ) 

m) / (2x1) ... ( 2 ) 

fitAD_err£itJ|-r.5. 
[0 0 7 8] H8ttChe ckAD»fls*»wr*fc»- 

[0 0 7 9] H8C«6»ttAD3^t-^i8JBttlA 
D_expect£ x &*affiSagiSttAD:3 WWO^ 
«iJfitADSS-To 08m AD3 >,t-*cDjg£^ A 
D_p, ^©l^S5©<SAD_p K ^©2^I5©<1A 
D_p2$^tl?^btV^5 0 i8 iZmTJio A 
D_err«±, ffSfc j; 13 AD 3 ^>\-*> <omW 
fiSAD_expe c t £ AD 3 W<— *©*A&AD i: 

[0 0 8 0] E7lCJioT\ ^^vrST3 3f±IBA 
D_e r r <D&Mm#ffi7£.(Di? 7 J r V 7%mZtz1s> 
( I AD — e rr|>criteriaa>) §ip£#IJ5!l 
U AD_err0^itf^©^7^ f i;75M 
tz £ # l±/ff £ © fiSSJ U ^ ;i/ £ M U & t Pi «i U T * 9- 9 7 

^Xi, buI2I35 yz T 1 SStT^T'v^S T 

<^3fc«K ;o7,f!/7ST3 4t:fc^T:77;*tfaif7 

[0 0 8 1 ] Stt#r7^0i:||^r^7'ST3 5f 
^<£ffiAD_p©2-r>|ij©<iiAD_p 2 *ISS3^ ( s a 
turation point) (AD_sat 

_p=ad_ P 2) *yn-<Dgim*mL m&tfiTj 

^Oklli^T-yT-S T 3 6T-SI£figAD_m©2o 
BUOlAD_m2«ftMi:LT (AD_sat_m = 
AD_m2) *7D-©J!ig$ : ^xS. 
[0 0 8 2] ^©J;ot:. AD_e r r©^<ldSBrS 
©f7-f^';T$SAtKf©^fIJ;») 2ogu©ji56<i 

<^ ^-(:>-^* u >*©&»,£ huxiss -fa. mx 

«^ @8{C^fAD_p©^T-^7-l'7 1 ';75Sife 
h-TSi: 2 oj|5©{I A D_p 2 0t;5Jfi»iitlt 
fJcto*), AD_e r r ©Jg^-ffl*^ 7 ^ 
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hx 'JTfc&x.fcBSfc, #1 * l£ •?•© 2 -oifi ©{12:^.5 

So 

[0 0 8 3] i9IUI3Update AD valu 

[0084] ^f'y7ST4 lT-77^I©AD3>;t 
— *© 1 ■omi©<lAD_p 1^2 •3taofilAD_p 2 

!SIAD_p5: 1-^buO<1AD_p 1 fc-fSii; 
*»IC X v-f T-^iUCADD *<D 1 -omiOflAD_ 
mU2diOlAD_m2(: > 3S£<lAD_m£ 1 o 
B5©<lAD_m 1 K-^ft-^ixSSr bt*7 d— ZlfeTT 

[0 0 8 5] {iiRSLfciac, b i <Dmmmmuz{£ 
sx^i' i»7-f o(± N ^-r i i*isHEffi 

1 ia®±SStf3aiS(5igtZ^i!l$-frST^7 t 3.j: 
—#&m 1 4. 7^7-7n>^15, Tffax-^ 

7 -fey VRV^^f tS.y^V^SftmtS^rt U.PTI^ 
->3>SI»JHF 1 1 lC^Lf- *©f£^Ui 

b/«ta^^F©i!lf^4$ifflI-r5CPU/HDC 1 6£ 

6*7'-fey >*S!l^-r Static N AD3>;^- *©8J 

V^©Tn «&&ff2»ftM!SB CI £#T-§, £ 
£ b it S $J U £ ft -3 T 7 s — £ © f§ 3£ ft 4 (r! ± $ ■% 5 £ 

[0 0 8 6] C©<£-5 S9Jg«5H*SA5S8S©BJJni 

* 5 ^SS 4 sis c m± 1 5 C t tfT # 5 „ 

[0 0 8 7] @ 1 0(i?||5gCDHDD±fc:SIffibfc** 'J 

7^3 >©VCMfItAD3>^-^OS 
#i:©§8£s*^bTV>3. 

[0 0 8 8] 01 Ot^fJioi:, ;\-Ki>i7©SJ5i 

* ft o z. t x m$m z iri ± $ # s c i: # r- s 4 „ 

[0 0 8 9 ] $fc, **«yB!BT?«U AD3Wt-^co 
2 -3!5©fg£ffl^.5ot-?fc:LTO-5CDT-. - {£HK$8 



[0 0 9 0] ±J3*+U71/—>3>«!|flpt N 

©IS&£5fc£^T45®j|*T-r-5<fc-3fc:-rft«, *o»jS 

[0 0 9 1] fcjb\ *5MWB»TJ«U ADDW^O 

m&m tmmm t <om vm^.* 9 -r ? y 7Jit±t & t 

[0 0 9 2] Sfc, **lS^SST-tt. &SgtiI45©AD 

£©<!;&>£>;$- 7 -fey 
^*Sl^f 5«fc?£bT^-5#. Mftfr-2r£Sj£-f 5 
^ItTfcoT* J^C iiiiS? fcT-fcfc^. |=& N AD 
3>;t-*<i£2~3j5fffc^T-;a-:7-fey bfc^&S 
<fc-5 £bTV>3# x C^llCK^r, fllX-tf*''!' f X V >? 

[0 0 9 3] ±«bfe» l©*ifi»«fcJ:a*+ L>71> 
ftZZk.ifiX-%. C©^^ U ^l/ — ^3>e*4MV>3 

7>7 - 7d v f ±\zi3.^yyu — h-^ftttd-^-fef f 
45R»2)Ci:{±bTVi^l,\ 0 L/A»b> T>o— Kfflffll© 

1b<&^:XZl&Z> a ^uT-7>D- h*^©^-7-fey h©tfeiU 

[0 0 9 4U2 <D%mmm 

[0 0 9 5] EI 1 1 J±*^B^©^ 2 ©USEJBSit^S^ 
-(7^h-7-f7McDM$^t7Dy^Itfe5 0 ft 

tz *) m 1 t$tf4 7^K7-f 7SSh IrI— flSJSESB^tc 

(±^-^^$MbTaagi57>©iKW4*Bs-r5. 

[0 0 9 6] Ell £&UTx t^-y K5Y7SI3 

1 1 s 7*4 1 1 $:[5]eSi6^-5^ t> ^« 
#trVCM^t> hVUK^-f^l 2. T^^lltf 
-^©li*tBL/tttji^4^o*:»©SS^5; H 1 
3. K 1 3 SS-TS-^u/ H^^-f ^^a^x-f 

— ^^fi?14, 7>7*- yn^y^ 1 5. 7 9 J- D. X. — $ 

<om%.mn. &&i8.$miz9c±L-oxx7±y Ymz&& 
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^-^Oac^ffib/Stji^^CDiSf^^^^-S CPU 
/^-F - f-(7i'3>hQ-7 (Hard Disk Controlle 
r : HDC) 3 1 ft*. dOir-f r-^-f 

»K I#H!i&OKA V K77-fnf^i'l III 
±££n-HU SfcBtfflMtCDWfc'My 

7*4*9 i i«B±a*6aattBtT>n-i»"r*. 

[0 0 9 7 ] K 1 3 t«tS^9 K*7-f 

StlWCPU/HDC3 1CA**n> ^* 
K t: 7 -f ^© D- Ha xf-7 y u - Kffiflp«ff a 

EjiS{3«t»)^ai^nfci3»^mBE (**) #cpu/hd 

C 3 1 HA^ixS. 

[0 0 9 8] CPU/HDC3 1li, 7 tr =. ^-f <d 

fit) $tMT5*t'J^U-i'3>$|ffll$ff5CPU 

r^^ll C^-b^— *©IS*mb/»tSiiM? 
©BMMtSHDC^' ttB4ftIH«#-t>±fB&£tt 

■Tuif • 74 i?9)\,%L&m (AD C) JSlV^J >J*)\, • 

TT-uvrnkm (dac) m**v *-;wtbfc#isXi: 

[0 0 9 9]#tvCPU/HDC31tt 4 V :7b 
— S'aVfeJ^fi^fefcOlDBSgBiibT, AD3>;t- 
* 3 2, SHSmStiE!S;Sgg3 3, it$l5£&S§3 4. 

(*7-t:y b) irgg3 5 £#bTV^. C*l£[5]&g)5 

^Hw&B-e a c p u c «t s mws&m iz «t d v 7 > ^ 7 

[0 10 0] CPU/HDC3 ltt. 

IS 1 9 fcMMHStau 7-A1 

8 stsifii^-if, FX7-f^T^^ 1 iomm± 

^7SI3 0#Si#4iiJS-raiSt,.7-A l 8£JSS[5] 
n77-f^D-F?t5, $6ICsv^7-ff© 

5. El ltt\ 'sy K^^-f V fty* 4 7, {7 1 l±t;fc.5 
ttJSfc^bT^So 
[0101] felT, ±igO«fcd(CfflfiK^nfev r ^^i' K 

[0 10 2] 7^5 i iX-^$7>7 , ip?,D-KStJt 7 



**LTCPUfcA*L;:ft*M»»ftCUT7*^jL 
[0 10 3] H12ttft*o*7t, h^tB^S^Ui^ 

rsfe»©iaT-$.s. @i2csn5i:, ft*©*? 

tnftajSttt, B»fc«B*-»Bi:u *©|$© 
[0 10 4] b*»U mSfEtf-bfDt-fcSfcft, 7^^a 

rat, a-f^vcMcawiaiaafcttjjug^^ 

St, CJlffADnWt-^'oajjgfcgspfcj^ jEjg 

* K?-r ^stbTfflv^t.nr^sa^ c©tm* 

T) f S^kff&s. BjB«£E*Baraa»S«ffBHj 
!3 IEii£jS*;gmfiE$fc{ii#T- tfcv-.. 

[0105] h<a£f#-cofc^ttigT-» 

fcbTWBtfr$©-e; IE b^ m&Wi&ifiT- £fcv^ £ 

H-**TBtt#B<fc»K tfe^-^os^sct.sg* 
H^CSffiT-. T>n-p|*taaiBB#** 

s«©^^££ b 5 i: * e 

[0 10 6] Kf*SS?5tt, BiE4yMr^«S«ai' 
LT7^ai-n^ >±- (INNER) ffiSSfctt 
7**- (OUTER) BCffUWt, ^nt«fcoTSJ 
**tB»fcB#«:^J:dtLT-'W7 , ^«'aMi*»S 

b, ansbtffifaon-f 7 xmrnm-fr <? h&st 

[0 10 7] Br3tt*^aitJ;8;W7^t*|:j;5 

bBta*ac*Rwr*fc»©BT«**. 

[0 1 0 8] El 3tr^-r«tdt:, m^Kn® (nttg 

•r>n-Kf»BkW»Bfc-BBBBU S*© 
-^«'f>^-B*fctt5'«>^-HIBC»LMIt6*LTV> 
[0109]* bTil^^afcfii^S^ 1 <Jr»S bfeS 

[0 110] ±I2«*6tJ^^x^t4^UTx-f 
K7<f 7BI3 OOftfttffMCKH-j-a. 
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[oinjBi 4tt±i3^7-t>> hmfewmttiTjit 

[0 112] *7D-liCPU/HDC3 1CJ;DD- 
H & V 7 > □ - K fcJSS C 5feSt o T « HI $ ii S . 
[0 113] maStSAffS, SV^y K4»5»-f ^ 

#7D-#**-h.f 

t^*^©^ H(aa«^-r-9-— *fit«i)Stt*Bin« 

[0 114] D— K • 7>D-^y> K#D»?r;*tl& 
BS, :rn^ — b u> 7f»7ST5 IT-CP 

u/hdc3 i a»e>vcM*tr> K;n<7-fm 2t, 

01 5CDA^OVCMmgt (12(OSl) fcitiTJb (D 
ACout I (A) ) , 7f , y7ST52f AD3> 
A— *©fi6*&* % -©ffl^A^CADfii: tTisjft-r 
S. 

[0 115] &V>-e> 7f5»7ST5 2T-I1 5©Bj& 
©VCMmSft (SIlCDmSt) ^tliTJL (DACout 

I (B) ) , 7sT5»7ST5 2TAD3>^-^CDjl$ 
Sb^ Cl©ffl*B^OAD<Bi:bTlSiWr-5. 

[oii6] ±ti2-D<D^^yxm.mmA. b«, «t 

©ct?£g|,afr6®Sfc<I#§8:£;**i,.5 0 /WT^mSE 
lAli, S16©&S£§ttfcV">J;-5>ttg/hm«tiiS£:?- 

VCMffil.vcmcOi^gtttS. Hffctfjfc: 
l±, ;t-fT;*mStBli I_vcmt ADnwt— *©& 

%.?z>m&T-$>-ox ; k>&\.^. £e>c, fi>&© i&iiia© 

^J[4±i^sfe«)t:>'W7'^miSfflA, B©M£g*£ 

[0 117] mi ^fy7ST55t-2d 
©VW^mgtflA, B«C«fc QfflfeLtzADmfrb 1 & 

©B*g©ygJK-£3R»-5„ 

[0 118] K^T-, ^rv7ST 5 7t>Wcyffr 
*maft#-fe*n©BS©AD3 w?— *©ffl x -rfcfc>*>;r7 
■fevhof f setk LTtSiWUT*^ D— 050.312:^ 

[0 119] «±iKWbfectot:. Jfl2©f|ffiJBSglc& 
5?^ 7SS3 Oli, *f * 3 -< ;u£, y-f 

y £ l^>^355llF<9©gig{I?:#-z>Si 1©^^ is* 



OSaSi:i£ML/x S^gtfiiOAD3 ^©ffiiptf, i 
ftfifStcj; 5 BfiQS?5t#-te*n©B$®AD:D:wt-*©{a 
tf7-fe>y hi:bTiB3S-rS«fc9t«^Ufe©T% & 

>n-h'©«jgtt*Inl±$-a-, 7 i -^©««tt*[fil±$ 

[0120] rfcfe*. a*«Tfii % t^t-ax-^k: 

maSSflEdsffiTbfc^^(3^iEfi|%^7-fey MJUHjFtj 
*fc^>D-KI^C5I®I^S*J*4»s^©^a-&4 

[0 12 1] tSbtZ. **flHB»Ttt\ T^^iai-^ 

[0 12 2] fc:|b\ ^jlJS^SiT-tt. 2^(D/H77.S 
SftflA, BtJ; SBJ^LfcADfit**, 1 »«St:«t >) If 
^bTV>5 J; -5 CUHSJs, :JW J* ;i/fc:1t§&©m 
Sft^Stb* £SSSfiI©AD 3 W^—* ©<!#>£ i #j$g|g| 
t<fc t)^-7-fey b£#»3*©T-<&*Ui, m8t<I©t£j£ 

[0123] a§ 3 ommmm 

■CS5. 

[o i 2 4] Hi eii^Bjw^acujti^sit^s^ 

-<^^ K7'C7"^g©«fi£S:^-r7'nyi7Effe-5o * 

(i|Sl-^*^bTSSa5^©I!i^*«BSrSo 
[0125] Bl 6 £iJ^T. 7 s -f ^i' ^@4 

IK f^i'll t^— ^©§!^aib/S§3i^^fT 
?fc»Oi^5/ K 1 3. K 1 3 

K^^-f ^aat^-f i ias±^su c iijB^s{z 

15, , J7l/-->3>SJai5U c T^^a.i-^©ij) 

f^*»jfflir5CPU4 k T4*'7 i i smgsi&r-s 

^tT> FJI^-^tSa, CPU4 lip^©V CMlsit 
2. V CM^tfV Yfr 2 tj; Diim^nsV 
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4©aJ*V_out fc^-r ^^;i/{g^lC^m-r-5AD3 

[0126] CPU4 1li, *+yri/-^3>«»* 

7h^x7t-HiLT^5. 33»€mff^ailHlK4 4tt. 
3t-^7>7-OPl, OP2, ^7>^S3SR0, Rg, 
ffiiiR 1~R6 V tb^)SS^V_out 4^e.|S5g$tl5o 
[0 12 7] VCM3^A4 3©M$R_vcm> R 
_vcmt.iU!jlCgg|$tLfcVCMK5'f>''?4 2{±5*SS 
^ffiist* R s e n s RstaS) tiTSt, 

^7>70P lStAffiUtR_vcm, Rs« R0, R 



tsiivcMa-oM 3 c^t a* 

JEV_vcmli^-^T>rOP 10di^{CI?b^o 

VCM3^;M3til:3SffV_vom^ 

7>7-op ltB^tgttjai-rcii^T-t^. #^T>r 

OP 2, SStR 1~R 6SZfai^ig^V_outli x * 

[0 12 8] ±I33t€«JEtfemiEl834 4®*j*fc-3^T 

[0 12 9] SI 6t:fcV»T, VCMn-OM 3 ££T 
5ig«EV_bemf ii, ffiini R 5 = R 6 ttSt, 
R5/(R5+R6) = l/2T:^5^6i±i*V_ou 

ttt*'a (3) *&ttjka (4) r-aisfts. 



[0 13 0] 

V_out= (1/2) x (R4/R1) x (I_vcmxR s xRg/Ro 
-V_vcm) +V_ref/2 

= (1/2) x (R4/R1) x (I_vcmx (R s x R g/R 
0-R_vcm) + V_bemf) +V_ref/2 —(3) 
= Ax (I_vcmx dR + V_b emf ) +B — (4) 
CCT% A= ( 1/2) X (R 4/R 1 ) ... ( 5) 

d R = R s x R g/R o - R_v cm — ( 6 ) 

B = V r e f /2 

6 s * 5 ^ I _v c mli±f3 d R tSJtWr 2 . 
[0 1 3 1] VCM3-f ;Kcgg-frsg^j|i_vcm [0 13 2] 

ti\ ±fB5£ (4) (7) T-3t£il3„ 5£ (7) d> 

I_vcm= ( 1/dR) x ( ( V o u t — B ) /A-V_b emf ) 

- (7) 



±IHV_outl4, CPU4 1©AD3W1-^4 5C 
XtiZftZtDT-. SC (4) ©m«ffilt«JHI_v cmx d 

*H5, ■T'fei)^, ±IB5t (7) t^"TJ;-5{cdRiJ 
I_vcm©^<adJ$JK$ns^li:t55: 

■5. 

[0133] /^^tffcft&ttSI (&>$-f (9) 
ZmzLX^Z>®-£) T-IZ, dR=OT<io3#. R_v 



dR (tO) >dR (tl) ( = nearly ZERO) 



$5t£fc*g«gELfc&©#Sg (SSt 1) fdR=0i: 

(8) *iife-fidtvcM««(oaisi:aErii*«i*» 

[0 13 4] 



JUT, ±iE©J;-5£|gJ&£*i;fc7 i -f K^-f 7g§4 

[0 13 5] A5, Yi.^>y±i^hu-YRXI7^0 — 
Y£lk2>mm*.ft-3>\ — K^-f ^gSafc^Tx VC 
M3-f;H 3ja8igt^-rSiS»€«ffi*MeS£EtftaiI5IK 
4 4£«fc !)|&tiiU tfetUUfci2gmff*AD3>yt-^ 
45$^ITCPU41 £A#UC*l£fcJ2P*f^£LT 

7 * jl x - 9 © assy® * *T o . 

R v c m/R sens = Rg/R0 
:i«>J:$*^— KOatTCiSWCHU St (9) ©>»17> 
^©gSJCt?) VCM3^;M 3tCs5-fr5g^mffi§*s 
fafc*.* (9) iZ7jiT^7 >*a s #ift 



(8) 



[0 13 6] dffiig^ IEL<7'^5 :: iX-^$jgpi^ 

K47 r -f^^±tD-h--r5fc«)©aftWai 
ICASmJfc:, VCM3-f;i/4 3©fiJjt<lt*-K±{c|5 
S$tLfcjt^mJE^ailHlB4 4©vt^>^&£tR o, R 

gi:©^7>^©gg5:a!|^t-S£.S^^So C©/t7 
>*©M#j£li5$ (9) T*^$fL5. 
[0 13 7] 

- (9) 

ft«*tu5!W-vCMiM;u4 3 £S# 
[0138] VCM3-f ;u 4 3©ffitt<SR_vcm(i, 
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if^i-<. ffiitfiR_v cm&mm&mtizt&mizg. 

[0 13 9] Mffl^Sfll ^•7>^®JJtRgtli % 
(9) K^T^V^tf&ftTV-iattStT-CDS 

g«#±f? lt^5 > ^ ifimtitutztit- vm t «±* § 

•aE^fWHsnxv* deters. 
[0140] z<D£5tzm*nm.ifMm.£ftzt.. 

7 am, ^ms$^^§<Mis$n-5ci: 

* % 7 s — * *:m.H\&t Z t. #T- 1 * < £ £: ^ -5 &■& 

[0 1 4 1 ] *.C-e*JBHtt, VCM3>f ;i/«DfiS*s^ 

(9) ?:SSfe-r^7>^0#-f >h&&oT<.3«fc-3tC 
^-K-^iTilS^rS., 01 6t43^T. ;t 

5 >*38i£tR ff SS*«t5 £T3. Ell 74#figbTJ; 

[0 14 2] 01 7liVCMfSi:AD3Wt-i'©t 

*ffittRffJCli> ^ST*±I3^; (9) 
K*lT^*tt®T©ffilfife#i&££ftT:fc !K 017© 

[ 0 1 4 3 ] #«ET?tt* VCM3-f;i/©SK#!gigfc: 
5S^fcC3£±fB5S; (9) ft»fc1v*7>;i0#-f >h 

£. C*X£«fc?K 01 7©afc;j*-f £3 nm&Aft 

C M3-f ;u©SK#fiu i: 5 tli^ia^#M©fiS 

%oTf®&*s/jN$<JS:>) > V CM3-f<rt'©SS#1jrigk: 
55 C ^ C 5 T M £ # BS -fe- D £ 5 J: ? C ? 5 * © T- 

VCM3-r;i/t jS-B-Sg^rpgm 

as £ ittti £ # s c i: #r- § a . 

[0144] Jt, D— K©h5£>"!^ >^©gS^^ai 



T-©d-K • 7>a-h- 

SCU^T, VCM3-f;i/t«»*aErckCJ:-9TV 
C M a -f ;i/ * « a n-f ;u a jjtffi ^ x * 5 - £ j. Tje 

[0 14 5] ±ffla*fl9**;iafcas^T5*.f 

[0 14 6] 01 8tt±ffi">*- A7v7*t';7l/- 

[0 14 7] *7D-liCPU4 1 tiD.D-FSVT 

[0 14 8] 7f^7ST6 1 T#!!am$££-t?n 

b ( I_v cm= 0 ) , 7f y7S T 6 2TAD3> 

^-^©li^saj^rs. inct^ t7t»;nio 

f f s e t_va lS^JSS. *7 0—^1^01 7t*' 
VNTttx S!Slfe3r7-b7hof f setSrOtt 
5« CICl-e. *7-fe9hof f setlt Mlfell 
SBS^SIS felim 2 ©*JE^Sg©73 J: {» j; a 
Id LTfc«fcw. 

[0 14 9] iJjV^, ^7V7ST 6 3-et->7»7 

h-h7^7VCMtgEI_vcm$9lJ)llt3. 
[0 15 0] 01 9l±y^>^*s^7-f ^'JT'JCit-TS 
ST:JK-rt-h7'yrVCMm«t*^-r0T-fe5. 01 
9£:fcV^ C©t-h7y7VCMfSI-vcm 

[0151] *V>t?^ 7tv7S T 6 5-?t-f72»7 
VCMaSEI_v cmSliDCtS AD3>;<- 9<r>m.H 
*fflm?2>. Z<Dm, tltz AT) a 

rit-fzt. v cummiiAT)^y/\—^(omt<om 

m±. 01 7©aT-^$tL5. 02OliVCMm 
&*mTZt1Z& *) ^ftt5AD3 V^'t-^OSI*©^ 
£^-f07?&*. 02 0£^t-<fc-5£x VCMmjS^gt 

IS*©fi45Se / J>LTV>< . ZtU±, HufS017©VCM 
mmtAB n *©{fii;©g8#T-l± N 0*a©^tt 

[0152] <*^T-v 7t-j7ST6 6 I/"* 

-r 0 | ) £*7-f 7"J7i:Jt©L, 3-;H«7W57 
>^*g4»$^JS!irs. «itf, 01 7©at^Ttt5! 
T-3f^©^7'T7 i 'J7AD_c r i ilit^U 

(Irl-rOl) ^7^f'J7AD_cri 
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[0153] ^-;uH7>y^>^oi:t(i N 7fy7 
ST 6 7T-*-f A7>) hfrgi^JSiJU ?-fA7^h 
f£l7fttt*7 1 \y:7*ST 6 8f))fSlSJ|*-fA7»7 

(t = t + dt) $UT7ry7ST64t:S!3, * 

H7>^7>7i»ignzi:CJ: t> ^SW±lc*S!Ea 
ftJS^ttSC fcSE5±-rs £3 £btv>3. fci>\ 9 -f 
AT"? hB$|§rtT-:3-;VK7>^7->;*#»iB£ftfcfr 
■jfcS^T-tidO^f ^7S T 6 9 Cit^-f t"$ y £ 
l^^tf&V ij 71/- »>a >Mffil£fT-5 J: 

[0154] 0 2 ittvcMma&gt-rci:{c«t»)at# 
$ttsifgg^:saE«io^b4^-r#ttEiTfc5. @2 

1 fc:5<-r«k-5C, VCMn^;i/C0S«isSiSCj£-3< fc 

V CM=W;WC«*« *Jtin**a C i: 

[0 15 5] 018 CI^Tv ±12*7^ 7"S T 6 7T- 
9 4 Ixj"0 h0iltt7ry7S T 6 9T-** U 7V- 
>m&£ LTffiiSbfeS (6) £«fc») dR©a3^£ 
frdo «*tt % — 5/a>M»fcLTtt» 1513 

*• 

[0 15 6] 'J7U->3>W4igb5t^7: y 
^ST 7 OT-T'^AOi-^oafifTOfc&lJSLT*? 

[0 15 7] «±a8^Lfe,t^C, MI 3 OSftJgStffi 
3f-f7^K7>f7ga4 0li < +t'J7V-^ 3 >9J 

PU4 lfrt>(DVCMmm\Z£>) VCM*att5VC 

Mt ! 7-fn4 2. vcm h'54^4 2t:«t yiimsfts 
vCM3-f;H3, vcM3-f;i/4 3 tc$B£-f 
ff<£t&tB1-5i£jg^£Et&iiiI5]E&4 4> itSaBEtfttblslB 
4 4 0tBAV_out4r-r S^Hg^fcg&f SAD 
3>«-*4 5t«, £jB«£4fclBSft4 4MU ^ 
7->rOP 1, OP 2, ^7>^SUtR0, Rg, «1S 
R1-R6, m*«?V_out*6IWl?n, 

VCM3<;H3©«JitiR_vcm, R_vcm 
i:E?!HcS^^nfeVCM K 7 4 M4 2 ffiTjSg^fiiftfc 
RsenstLfcil, 3r^T>7"0P l£tffi}fi;R_ 
vcm, Rs, R0, R gttifttLT7"J y 5>@BS£ 
#f*£U 7- 'J y ^1IES«, 3-Y;i/CDgS#^Soi:g<0 

;KOaiafgR_vcm?:^lc/t7>^^i:5 < t3fc: 



[0 15 8] ffcfc^ (S6*«T?I4, 3-f^*«®±# 

cd 7 s -f * * t pt ? 3 g m m t TS «g g ^ $ # ^ T ^ 
fei CfttttU #SJfiff2SST-li s VCMn-<;Koga[ 
VM4©«#'J> L±» L£ £ o ii £ Z 5 C5$ 
( 9 ) *»fc*vt5 >*©*:< > h £ft^T < i «fc 3 fc" 

£Ci:#T-t, VCMs-ovicas-y-sgTcifSmStg* 

[0 15 9] #SUJIBJfc8gT-fcJU d-Kcd|5(c^7 

t- a % & m at * v c m 3 -r jv ic -r «t a t u x v > « © 

[0 16 0] 3(c*iS^ffiT-{i. VCM3-fM5S 

9 il>L±*LfcfcC3'cSC (9) 

gtt^-H^-f ^^^S©ffiffl^sstiav>i: 
C 5 T-^Tcffg^ffiisSft-^ 3 £ -5 £ T* S 3 * ©T- & Jt« 
if©«td«SST-'feJ;<. SS©SS®H{±fl^cD<14 

[0 1 6 1] ±fB*H«5JBffiT?tt, $M*HD 

JKffi i: i§i«©a* « S C £ &T- » S . 
[0 1 6 2] ±E**JIH&»TJU\ 3-f;umSfE* 

^Jx(i^m^St^:U-cv^sA^, mgtB3SD©«<i-0yT-$. 

[0 16 3] $*,{C, ±^7*^^^ K^-f 7<£E*mm 
n-K • T>D-h-«« x &}/t^©a3SL 
IS if 14 ±a t fe HffiJ&S fc © .c, n v> d £ it m o £ T- 

[0 16 4] 

[^^©^] KftWlzmz? 4 X9 V 5 4 zrmu, n 
-H • 7>D-K8ISVf©ffiiaP«Sftt, AD£& 

[ 0 1 6 5 ] y=p4 7mm.. d- 

K • T>D-K^gSW^©»JS9^i£T-li. AD^f 
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[0166] x&mtz&ZTi 7s i? Y^^mwi. n- 

BE LT&ffi-f * y «J v S^IBtfiv, 3-f ;UCDSJRA« 

[Hi;] ^wiaflib&jiiflDftiBjgacflRs^-f x 

[02] ±13^-1 J*^ F7-f7«l©V CMSSE^KS 
C PU*6CDDACaiAt±fBAD=2>yt— ^©ffl 

[03] ±137*4 K7-f r^gODD— KKpCDT^^- 
[04] ±IB^>f 7gg©^rt y 7V — */a 

-rat?*** 

>fw»©«rf)5*3s-r ^ d — ^ * — h t- & * o 

[06] ±IBf>f7»K7>f7Si©^t'J7V-^3 
[0 7] ±IBT^^F7^78iCDChec.kADI 

[08] ±Sf>f^^K7^7SI©CheckADa 

[0 9] ±137*4 K7-f78lOUpdat e A 
D v a 1 u e ^BlSrSWr-f If 



[0 10] ±137*4** H5-f :7*B©HI»©HDD± 

[011] *^^i®^bfe^2(DHiS^SStz^S^>f 
[012] ±1Bt=^ K7>f 73? fi CD* 7 -fey bgg^ 

[013] ±IEt^;*£ H7-f7SB®3f7t^ hS3£ 
1ft ft * aft BJ3 f £ fe » CD 0 T- h 5 o 

[014] ±Mt4 7,>? K?-f raSBco^-^-lry 
CD 1ft ft * 5^ f 7 D - ^ > — h t- & -5 o 

[015] JisBt^ H7-f7"^S©3t-7-te^ 
CDiftft * i&W -T 5 » CD 0T- •£ . 

[016] *»BJ^jg^bfc^3CD"||iE^SI»C^S7 i 'f 
7,{7 H7-f ^HcDffijiK^^r^n "/^la-jffes. 

[017] ±137= -f H7^ ^BcDVCMSgtilA 
D 3 coffi CD Hfl( £ ^T#te0T- ifc * . 

[018] ±.%lrr4 7,>7 h'7-f T^SSCD "7 ;j- — A7«;7' 

**'J 7u-^3>*j®cDiftft^^-r7D-^i»-h-r- 

[019] ±135* 4 K7Y7SI©A7>7^^7 

-ff'J7t2t5St-Stt~h7iy7VCMta*^ 

[02 0] ±I3t*4 K7-f7«OVCMt«a 
t c: "tt i' b kft t « AD 3 ©B*cDfl[*St 

0T-fc£o 

[02 1] ±13^4** H7^r8I©VCMta*j| 

1 0,3 0, 4 0 7*4** K 9 1 1 :r4 

12, 4 2 VCM^tr>K;i/h'7^f;t > 13 
IS^f 14 ^^Jii-^gg®, 157>7- 
7uvt. 16, 3 1 CPU/HDC> 43 CMZ2 
-f;K 4 4it€*JEtfttBlHll». 4 5 ADaWt-^, 
0P1, 0P2 R0, Rg ;^>*» 

R1-R6 ffiifi, V_out ititi^ 



[09] 



[015] 



Updata AD value routine 



C START ") 



AD_p2= 


=AD_pd 


I AD_pd— AD 


AD m2 


-AD ml 


AD_ml 









ST41 




A£B®_ 
ck A.B 



.4: 



VCM*«L-vcm 
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11-25626 



[01] [010] 




[02] 




■ AD EXPECT 

♦ AD ACTUAL 

A KXreCT- ACTUAL 
— DETECT AD UPPER 

• eafitarated AD <rftet 
+ DETECT AD LOWER 



-IS -U 



i I 

0 64 I2B JS2 S 33) 384 448 512 
DAC_OUT 



1 9] 



Heat-up VOrf WIU 1 VCM tt*HL 
gaxa VCM 3>f /HEStO*ft*IC 




T_wann 
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nmW- 1 1 - 2 5 6 2 6 



[03] 



[04] 



! susimkj 




(a) 



[06] 



AD 




DACout 



[08] 



Cb) 



AD 



IBB 2BB 




AD_p2 



20 



11-25626 



ST11 



[05] 



C START ) 



Initialize Parameter 
Slope = a affset=0 
AD_aat_p=a AD_eat m=0 
AD_P=0, ADpl^O. AfiT_p2=0 
AD_m=0. AD_ml=a AD_m2=0 

offset_dcne=0 

— — j 



1-1 



Read AD 
AD m=AD 



Check AD 



ST20 



NO 


<IZ offeet_ done= 1 7 

ITno 

_ ^—^8721 

II1>I offsg* vaT 9 . 

{YES 




ST22 1 


off set = (AD__p + AD jn) / 2 
slope- CAD_p- AD m)/C2xn 




oTZ3 |_ 


set offaet_done ] 



ST24 [ 



ST25 [ 



Update AD value 
I 



NO 




C END ) 
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[127] 



Check AD routine : 



C START ) 



NO 



ST31 



NO 




Calc expect AD value 



AD_err= AD- AD_expect 



ST32 
ST33 




ST36 



Set Saturation Plus flag 
AD_sat__p-AD_p2 



Set Saturation Minus flag 
AD_8at_m = AD_m2 



ST37 



C END } 



Check AD ^> 



[mi2] 



VCM offset value — 



act*-* > ^ 



vcMmas 



[02 0] 



AD ^0)82^ 



AD__cri 



.*0 



T__warm 
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^58¥ 1 1 -2 5 6 2 6 



[011] 



12 1 ] 



3L 
/ 



13 



11 



12- 





[01 3] 



1 6] 



AD Oft* 



VCM offcet value 



44 




13 i 

K jV_ref 

mm \ I 




CPU 

"7 





AD 







41 



23 - 



#H§¥ 1 1 - 2 5 6 2 6 



[114] 



f START > 
ST51 j A : DACout I<a) 



ST52 
ST53 
ST54 

ST55 



I 



AD (A) = AD I 



B : DACout I<b> 



I 



AD(B?=AD H 
\ — - 



AD(B) — AD(A3 

1(B) — I CA) 



ST56 
ST57 



I 



offset=y tyPr 
C END ) 



[117] 

AD 
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[018] 



ST61 



C START ) 



ST62 AD a >'<-;*8ll5£(=rO) 



ST63 



I 



t=0 



STB4 



ST65 



I 



AD =r>/<-*M5£(rl) 



ST66 




C Irl -rOI )>;? 5 -f-rUT ?) 
KT ? 



ST68 



t=t+dt 



NO 



ST67 



ST69 



ST70 




dR ®I^(^(6)) 
I 



C END ) 



NO 
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7D> h^— i?<Dffi.Z 



#*jii»*«iii«]swi»jft b*tm 



(72)&BJ§# /jxffB ft£ 
(72)&BJ3# 

tt*jiiMiBftttfflijRnri*Jt B*7-r 
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